The "Asherah", a 2-man, electric-powered, research submarine, named after a Phoenician goddess of the sea, was built for the University of Pennsylvania Museum in 1964. The first submarine specially designed for archaeology, it is 16 ft long, weighs four and a half tons and can dive to over 500 ft to investigate and photograph sites of suspected wrecks. Twin cameras can be mounted on the front bar for mapping of sites. A closed-circuit TV camera can also be mounted to give the crew a view of the objects found directly below the craft.
The trials
of an underwater
archaeologist
by George F. Bass
tFTER a decade of directing underwater archaeological excavations In the Mediterranean, I returned last year to "dry-land" archaeology, where I had first received field training as a student. It was the first time that I had directed an excavation on land, and I found the difference between the two types of digs enormous.
Within two or three days after arriving at Gravina di Puglia, in southern Italy, we had acquired shovels, wheelbarrows, brushes, knives, notebooks, surveying equipment, artist's supplies, and wooden trays and plastic basins for collecting and cleaning pottery fragments.
We rented housing for our staff of about a dozen people (mostly archaeology students), established a photographic darkroom, set up tables for sorting and cataloguing our finds, and obtained a minibus to get us from this headquarters to the site and back each day.
Finally, we rented a portion of the
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farmer's field we wished to dig, hired a few workmen, marked off and surveyed our first trenches, and began to excavate. All of the preparations had taken less than a week.
I could not help contrasting this with the beginnings of each campaign in Turkey, where we had carried out all of our underwater excavations. Design, construction, and shipping of equipment had begun many months before. Selection of a staff, including specialists in diving, mechanics, electrical engineering, photogrammetry, and the physiological problems of diving, as well as in archaeology, photography, drawing, and conservation, had taken the better part of a year. Because each staff member would be able to work for only an hour or less each day on the underwater site, we needed many people, usually 30 or more.
Once in Turkey, the job of getting up to ten tons of equipment through customs began. Crates arrived from America, England, France, Germany, and Italy. Each shipment presented its own individual problem, the cable for an underwater television system might inadvertently be unloaded in Istanbul, while the TV camera and monitor would arrive in Izmir. It often took weeks to recognize and solve such problems, while the rest of the equipment sat idle.
The shipping of our research submarine Ash'erah required special permission from the United States Department of State as well as from the various concerned ministries of the Turkish government, but once in Turkey there remained the problem of getting
an 8-ton crate to an isolated spot on the coast where we planned to use it.
Simply getting the submarine unloaded in an area where there were no large cranes took weeks. Then, as once happened, a box containing a necessary spare part costing only $5 was delayed in shipment, and the submarine, costing tens of thousands of dollars, was useless for additional weeks.
We tried to have every conceivable spare part for our sonar, television, diving equipment, and submarine, but this proved impossible. On a land excavation almost any necessary item may be purchased or rented locally, but very few of the components for specialized underwater work are made in the countries where we have dived; further, spare parts for equipment made in different countries are usually available only from those countries.
Meanwhile, our mechanics began to put in operating condition the twenty-seven pieces of machinery which had been in storage over the winter: electric generators, high-pressure compressors for filling air tanks, medium-pressure compressors for air hoses, outboard motors, bilge pumps, pumps for our water jets, an air-conditioner for our recompresslon chamber. Their engines were fuelled by gasoline, kerosene, or diesel. Maintenance of radios, depth-finders, metal detectors, and underwater telephones were left to the electrical engineers. And the captains and crews of the three boats we hired were responsible for their own equipment.